PCX 



WORLD INTELLECTUAL PROPERTY' ORGANIZATION 
International Bureau 



INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COC. ,3-* rf^ST 



(51) International Patent Classification ^ 
461K 7/00 



Al 




(11) International Publication Number: WO 95/23578 

(43) International Publication Date: 8 September 1995 (08.09.95) 



(21) International Application Number: PCT/EP95/007I6 

(22) International Filing Date: 25 February 1995 (25.02.95) 



(30) Priority Data: 

9430 1 574.3 4 March 1 994 (04.03.94) EP 

(34) Countries for which the regional or 

international application was filed: G6 et al. 



(71) Applicant (for AU BB CA GB IE KE LK MS MW NZ SD SZ 
TTUG only): UNILEVER PLC [GB/GB]; Unilever House, 
Blackfriars, London EC4 4BQ (GB). 

(71 ) Applicant (for all designated States except AU BB CA GB IE KE 

LK MNMV/ NZSDSZTT UG): UNILEVER NV INL/NLJ; 
Weena 455. NL-3013 AL Rotterdam (NL). 

(72) Inventors: FINEL. Chrisiophe, Michel; 221 Bcbington Road, 

Rock-Ferry, Wirral. Merseyside L42 2QA (GB). HAGUE 
Jonathan, David; 24 Trafalgar Drive, Bcbington. Wirral, 
Merseyside L63 7RW (GB). REID, Euan. Stuart; 4 
Meadway. Bcbington. Wirral. Merseyside L62 2 AR (GB). 

(74) Agent: MULDER, C., W., R.; Unilever pic. Patent Division, 
Colwonh House, Shambrook, Bedford. MK44 ILQ (GB). 



(81) Designated States: AM, AT, AU, BB, BG. BR, BY. CA CM. 
CN. CZ, DE, DK. EE ES. FI, GB, GE. HU. JP, KE, KG. 
KP, KR. KZ, LK, LR, LT, LU. LV. MD. MG, MN, MW, 
MX, NL. NO. NZ. PL, PT, RO. RU. SD, SE, SG. SI, SK, 
TJ, rr. L A. UG. UZ, VN. European patent (AT. BE. CH. 
DE DK, ES, PR. GB, GR, IE. IT. LU, MC. NL PT. SE). 
OAPI patent (BF. BJ, CF. CG, CI, CM. GA. GN, ML, MR, 
NE SN. TD, TG). ARIPO patent (KE, MW, SD. SZ, UG), 



Published 

With international search report. 
Before the expiration of the time limit for amending the 
claims and to be republished in the event of the. receipt of 
amendments. 



(54) Title: LIPOSOMES FOR DEPOSITION ON HAIR 
(57> Abstract 



Process for the deposition, of an active ingredient on the hair by cationic liposomes, and post-wash conditioner or hair treatment 
masque compositions containing cationic liposomes and an active ingredient. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States pany to the PCT on the from pages of pamphlets publishing international 
apphcaiions under the PCT. r r e 



AT Austria 

AU Auvralia 

BB Barbados 

BE Belgium 

BF Burkina fdsc 

BG Bulgaria 

BJ Benin 

BR Brazil 

BV Belonis 

CA Canada 

CF Centra) African Republic 

CG Congo 

CH Switierland 

CI Cdie d'tvoire 

•'CM Cameroon 

.:CN ' China 

GS' \ Czechoslovakia 

XZ. Cz|^h Republic 

'l^ ' ' Germany 

DK- Denmark 

ES Spain 

FI Finland 

FR France 

GA Gabon 



GB Cniied Kingdom 

GE Cieorgia 

GN Guinea 

GR Greece 

HL Hungary 

IE Irr.land 

IT lial> 

JP Japan 

KE Kenya 

KG Kyrg>-sian 

KP Democratic People's Republic 

of Korea 

KR Republic of Korea 

KZ KaxakhMan 

LI Liechiensiein 

LK Sri Lanka 

L.U Luxembourg 

LV Latvia 

MC Monaco 

MD RepubUc of Moldova 

MC' MadagaKar 

ML Mali 

MN Mongolia 



MR 


Mauritania 


MW 


Malawi 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


FT - 


Pomigal 


RO 


Romania 


RL' 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


UA 


Ukraine 


US 


United States of America 


tz 


Uzbekistan 


VN 


Viet Nam 



wo 95/23578 



PCT/EP9S/00716 



- 1 - 



30 



LIPOSOMES FOR DEPOSITION ON HAIR 



FIELD OF THE INVENTION 



5 This invention concerns processes and compositions for the 

treatment of human hair. More particularly the invention 
concerns an improved system for the deposition of active 
ingredients on hair from hair treatment compositions. 

10 BACKGROUND OF THE INVENTION AND PRIOR ART 

When treating hair with rinse-off products incorporating 
suriEactant soluble active ingredients, a considerable 
amount of the active ingredient will be rinsed away. 

15 Studies have shown that the level of retention in the case 

of a simple shampoo composition, where the active 
ingredient is solubilised in the surfactant micelles in the 
product, can be as low as 5%. Retention of these active 
ingredients from conditioning compositions is generally 

20 higher, probably because there is poorer solubilisation of 

the active ingredient in the conditioning base, but there 
is considerable scope for improvement, as this would 
provide better performance of the active ingredient and the 
option of reducing the level of expensive active ingredient 

25 in the product, with consequent cost saving. 

It is an object of the present invention to provide an 
improved system for the deposition of active ingredients on 
hair. 



BRIEF SUMMARY OF THE IhA/ENTIGN 

we have now found that cat ionic liposomes, ie. aqueous 
.compartments enclosed by one or more lipid bi layers, can be 
"r^v^" formed which are storage-stable and possess an affinity for 
hair. When included in a hair treatment composition, these 
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liposomes deposit on the hair/ are not eliminated during 
rinsing and can enhance the deposition on the hair of 
active ingredients with which they are combined. 

Accordingly, in a first aspect, the present invention 
provides a process for the deposition of an active 
ingredient on hair by cationic liposomes. 

In a second aspect, the present invention provides a 
composition comprising cationic liposomes * and an active 
ingredient, which v/hen applied to hair will cause enhanced 
deposition of the active ingredient on ^the hair than 
previously achievable. 

15 DETAILED DESCRIPTION OF THE INVENTION 

A preferred process according to the invention comprises 
the following steps: 

20 forming a dispersion of cationic liposomes 

incorporating the active ingredient, 

(b) processing the dispersion into a hair treatment 
composition, and 

(c) treating the hair with the composition. 

We have found that the dispersion of step (a) may be 
prepared by the simple addition of solid cholesterol , 
along with the active ingredient, to an aqueous solution of 
cationic surfactant. This induces the formation of 
liposomes, and the structures so generated may be easily 
ri.; .' .visualised using convene ional contrast microscopy 

techniques. 

•<4'>-.;. /.v-X' - •• , 

35X-, 



25 



30 
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The concentration of cationic surfactant in the liposomal 
dispersion is suitably from 2% to ro% by weight based on 
total weight, and the weight ratio of cholesterol to 
cationic surfactant is preferably 1:1.. 

5 

Microscopy studies of liposomal dispersions prepared as 
above demonstrate at least partial encapsulation of the 
active ingredient in the liposomes. It is preferable to 
- . optimise such encapsulation to allow the best efficiency of 

10 . deposition enhancement from the liposomal dispersions of 
the invention, although the exact mechanism by which this 
occurs is unclear. In general, it .is less preferable to add 
the active ingredient at a later stage than addition of the 
.- liposomes, since this appears to be detrimental to 

15 encapsulation of the active ingredient by the liposomes. 

However, in an alternative process according to the 
invention, a dispersion of cationic liposomes may be formed 
.= in. situ in a hair treatment composition by the inclusion 
20 of liposomal components, typically cholesterol and cationic 

surfactant, during the processing stage. The active 
ingredient may then be incorporated into the composition 
after this stage. 

25 In this alternative process, the concentration of 

cholesterol added during processing (by weight based on the 
total v/eight of the hair treatment composition) is suitably 
from 0.05 to 3%. e.g. 0.1 to 1% and the concentration of 
cationic surfactant added during processing is suitably 

30 from 0.15 to 5%, e.g. 0.5. to 2%, by weight based on total 
weight of the hair treatment composition. 

Surprisingly, this also provides a favourable route to 
effective liposomal encapsulation of the active ingredient. 
$5 * It appears that in such a case, the whole of the 

compositional microstructure is altered so as to represent 
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a favourable environmenc for active ingredient 
encapsulation . 

The active ingredient is normally a water- insoluble 
5 or sparingly water-soluble substance, such as an oil which 

may take the form of a sunscreen. Among suitable sunscreens 
are, camphor derivatives, benzophenone compounds such as 
4; 4 • -tetrahydroxy-benzophenone, sold commercially as Uvinul 
'D50, and 2-hydroxy-4-methoxyben2ophenone, sold commercially 

10 as Eusolex 4360, dibenzoyl methane derivatives such as t- 

butyl-4-methoxydibenzoyimethane, sold commercially as 
Parsol 1789, and isopropyldibenzcyl methane, sold 
commercially" as Eusolex 8020. Preferred sunscreen materials 
are cinnamates, such as 2-ethylhexyl-p-methoxy cinnamate, 

15 sold commercially as Parsol MCX, 2-ethoxy ethyl-p-methoxy 

cinnamate, sold commercially as Giv-Tan F and isoamyl-p- 
methoxy cinnamate, sold commercially as Neo-Heliopan ElOOO. 

The active ingredient may also be an antidandruff agent, 
2 0 such as zinc pyrithione, and other 1-hydroxy pyridones. A 

preferred antidandruff agent is the 1 -hydroxy- 2 -pyridone 
derivative known as piroctone olamine, whose chemical name 
is l-hydroxy-4-methyl-6- (2 , 4 , 4-trimethyipentyl ) -2-pyridone 
monoethanolamine salt, and which is sold under the trade 
25 name OCTIPIROX by Hoechst AG. 

Other suitable active ingredients are vitamin E and 
derivatives thereof, volatile oils and perfumes. 

30 The active ingredient is normally present in a 

concentration of from 0.005% to 5%, preferably from 0.085% 
to 2% by weight based on the total weight of the haii 

.1.;.: - treatment composition. The optimum concentration of active 
ingredient will depend on the precise chemical nature of 
the'active ingredient. For a sunscreen, if the composition 
comprises less than 0.005% by weight of the sunscreen. 
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little benefit will be obtained and if greater than 5% is 
present, it is unlikely chat additional benefit will be 
obtained. 

5 Examples of suitable cationic surfactants include: 

quaternary ammonium hydroxides, e.g. 

tetramechylammonium hydroxide, alkyltrimethylammonium 

hydroxides in which the aikyl group has from about 8 to 22 

carbon atoms, for example octyltrimethylammonium hydroxide, 
10 dodecyltrimethylamiTionium hydroxide, 

hexadecyltrimethylammonium hydroxide, 

cetyltrimethyiammonium hydroxide and 

behenyltrimethylammonium hydroxide, 

benzyl trimethylammonium hydroxide, 
15 octyldimethylbenzylammonium hydroxide, 

decyldimethylbenzylammonium hydroxide, 

stearvldimethylbenzylammonium hydroxide, 

didodecyldimethylammonium hydroxide, 

dioctadecyldimethylammonium hydroxide, tallow 
20 trimethylammonium hydroxide, cocot rimethylammonium 

hydroxide, and their corresponding salts, e.g. haiides 

Cetylpyridinium hydroxide or its corresponding salts, e.g. 

halide . 

25 Preferred cationic surfactants are cetyl trimethylammoniiJim 

chloride and cetyltrimethyiammonium bromide, hereinafter 
referred to as C.T.A.C. and C.T.A.B. respectively. 

Compositions according to the present invention may further 
3 0 comprise one or more optional ingredients which are 

normally found in hair treatment compositions. The 
compositions of the invention will preferably take the form 
of post-wash hair conditioning ccmpositions or hair 
treatment masques, but may also take the form of 
3-5.. conditioning shampoos or hair styling compositions or the 
like. 
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One preferred optional component which may be included in 
the hair treatment compositions of the invention is a fatty 
alcohol or fatty acid, or derivative thereof, or a mixture 
of any of these, having a chain length of' from about 8 to 
5 about 28 carbon acorns, more preferably from about 12 to 
about 18 carbon atoms. These materials may be 
predominantly linear or may be branched. 

Such fatty material (s) may be present in the conpositions 
10 of the invention in a total amount of from about 0.001 to 

20% by weight, more preferably 0.01 to 10%, even more 
preferably 0.01 to 5% yet more preferably 0.1 to 1%. An 
especially preferred amount of the fatty material, if 
present, is up to abouc 0.5% by weight, since such amounts 
15 help to render the compositions smooth textured and non- 

lumpy. 

where it is desired to formulate a hair treatment 
composition of the invention which not only has 
20 conditioning properties but also has detergent properties, 

i.e. a shampoo, then one or more surfactants may be 
included, preferably selected from nonionic, anphoteric and 
zwitcerionic surfactants. 

25 Nonionic surfactants suitable for use in compositions of 

the invention include condensation products of aliphatic 
Co-Ci^) primary or secondary linear or branched chain 
alcohols or phenols with alkylene oxides, usually ethylene 
oxide, and generally having from 6 to 3 0 ethylene oxide 

30 groups. 

Other suitable nonionics include mono- or ci'-alkyl 
•^.rr .alkanolamides . Examples include coco mono- or di- 

•iv.^: ;-^viethanolamide and coco mono-isopropanolamide . 
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Further suitable nonionic surfactants are the alkyl 
polyglycosides (APG's). Typically, the APG is one which 
comprises an alkyl group connected (optionally via a 
bridging group) to a block of one or more glycosyl groups. 
5 Preferred APG's are described by the following formula: 

RO-(G), 

Wherein R is a branched or straight chain alkyl group which 
may be saturated or unsaturated and G is a saccharide 
group . . - ^ 

15 R. may represent a mean alkyl chain length of from about C5 

to about C20. Preferably, R represents a mean alkyl chain 
length of from about Cp to about Ci.. Most preferably the 
value of R lies between about 9,5 and about 10.5. G xnay. be. 
selected from Cc. or monosaccharide residues or mixtures 

20 of Cc and C,- monosaccharide residues, and is preferably a 

glucoside. G may be selected from the group comprising 
glucose, xylose, lactose, fructose, mannose and derivatives 
thereof. Preferably G is glucose. 

25 The degree of polymerisation, n, may have a value of from 

about 1 to about 10 or more. Preferably, the value of n 
lies in the range of from about 1.1 to about 2, Most 
preferably the value of n lies in the range of from about 
1.3 to about 1.5, 

30 

Suitable alkyl polyglycosides for use in the invention are 
commercially available and include for example those 
materials identified as: Oramix NSIO ex Seppic; and APG225, 
APG30C, APG350, APG550 and APG600 ex Henkel . 
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Amphoteric and zwitcerionic surfactants suitable for use in 
compositions of the invention may include alkyl amine 
oxides, alkyl betaines, alkyl amidopropyl betaines, alkyl 
sulphobetaines (sultaines), alkyl glycinates, alkyl 
5 carboxyglycinates, alkyl amphopropionates , 

alkylamphoglycinates alkyl amidopropyl hydroxysultaines, 
acyl taurates and acyl glutamates, wherein the alkyl and 
acyl groups have from 8 to 19 carbon atoms. Examples 
include lauryl amine oxide, cocodimethyl sulphopropyl 
10 betaine and preferably lauryl betaine, cocamidopropyl 

betaine and sodium cocamphopropionate . 

Further surfactants which may be suitable for use in 
shampoos in accordance with the invention include one or 
15 more anionic surfactants instead of or in addition to any 
of those surfactants mentioned above. 

Suitable anionic surfactants are the alkyl sulphates, alkyl 
ether sulphates, alkaryl sulphonates, alkanoyl 

20 isGthionates, alkyl succinates, alkyl sulphosuccinates , N- 

alkoyl sarcosinates, alkyl phosphates, alkyl ether 
phosphates, alkyl ether carboxylates , and alpha-olefin 
sulphonates, especially their sodium, magnesium, ammonium 
and mono-, di^ and triethanolamine salts. The alkyl and 

25 acyl groups generally contain from 8 to 18 carbon atoms and 

may be unsaturated. The alkyl ether sulphates, alkyl ether 
phosphates and alkyl ether carboxylates may contain from 
one to 10 ethylene oxide or propylene oxide units per 
molecule, and preferably contain 2 to 3 ethylene oxide 

30 units per molecule. 

Examples of suitable anionic surfactants include sodium 
J ' oleyl succinate, ammonium lauryl sulphosuccinate, ammonium 

lauryl sulphate, sodium dodecyibenzene sulphonate, 
35 triethanolamine dodecyibenzene sulphonate, sodium cocoyl 

isethionate, sodium lauroyl isetijipnate and sodium N-lauryl 
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sarcosinate. The most preferred anionic surfactants are 
sodium lauryl sulphate, triethanolamine lauryl sulphate, 
triethanolamine monolauryl phosphate, sodium lauryl ether 
sulphate lEO, 2EO and 3E0, ammonium laury^i sulphate and 
5 ammonium lauryl ether sulphate lEO, 2E0 and 3E0. 

The surf actant (s ) may be present in the hair treatmenc 
. composition in a total amount of from about 1 to 70% by 
, weight, preferably from 2 to 40% by weight, more preferably 
10 from 5 to 3 0% by v;eight. 

As further optional components for inclusion in the 
compositions of the invention, in addition to water, the- 
follov/ing may be mentioned: pH adjusting agents, viscosity 
15 modifiers, pearlescers, opacifiers, suspending agents, 

preservatives, colouring agents, dyes, proteins, herb ^ and 
plant extracts, polyols and other moisturising and/or 
conditioning agents. 

20 Embodiments of the present invention will now be further 

illustrated by reference to the following examples. All 
amounts given are in % by weight, unless otherwise stated. 



25 



EXAHPIiES : 



Cholesterol was 95%, as supplied by Aldrich Chemical Co. 
CTAB was 99%, as supplied by Fluka AG. CTAC was obtained 
30 as a 50% solution (Arquad 16-50, obtained from AKZO) . 

Octipirox and Parsol MCX were obtained from Hoescht and 
Givaudan-Roure respectively. 
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5 CTAC was added to water at room temperature. Solid 

cholesterol was added, along with either Octipirox or 
Parsol MCX. The mixture was dispersed for three minutes 
with high shear at room temperature using a Silverson 
mixer. Liposome preparations were always 1:1 CTAC: 
10 Cholesterol by weight, and were between 2 and 10% CTAC. 

E?^an>pJ.?? ; to 3 

Investigation of the affinity of liposomes for hair 

15 

A liposome solution was prepared as above using the 
following ingredients: 

Cholesterol 0.125% (estimated total liposome concentration: 
20 0.25%) 

CTAC 0.125% 
Demineralized water 



25 



Procedure 



Hair switches of the same quality weighing about Ig were 
selected, and each switch immersed separately in 15ml of 
the prepared liposome solution. After removal of the 
switch, the concentration of each solution was investigated 
30 by measuring UV absorbance at 400nm. The system was 

calibrated with two solutions having liposome concentration 
of 0.20% and G.25%. 



Results are given in Table 1: 
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Example 


Switch immersion 
c ime 


Final concentration of 
^the solution 


1 


15 minutes 


0.246% 


2 


2 hours 


' 0\.233% 


3 


16 hours f 1 


0.231% 



* Conclusion : . - . 

0 

If all of the components in the solution are assumed to be 
in the fozrm of liposom.es, the results indicate that 
liposomes are deposited on hair, as a result of the 
affinity between the liposomes and the hair. 

•----^^Examples 4 and 5 ■ 
Parsol MCX uptake by hair was examined: 



■from the liposomal dispersion alone, and from micellar 
CTAB solution. 

Hair switches were treated with 0.2g conditioner/g hair, 
and 4 X 4g switches were employed. Switches were extracted 
after rinsing with 100 ml of ethanol for 1 hour. 

Parsoi concentration in the ethanol solutions were 
. determined using a calibration curve generated by several 
v-.^r,^^^ dilutions (in ethanol) of the initial liposome dispersion, 
6r of Parsol MCX in ethanol. Absorbances were measured at 
a wavelength of 309 nm. 'V ;•' 
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Table 2 displays retention results obtained from: 

Comparative Example A : 4% CTAB, 0.3% Parsol MCX 

Example 4:4% CTAE, 4% Cholesterol, 0.3% 
5. - Parsol MCX. 

Comparative Example B : 2% CTAB, 0.15% Parsol MCX 

• Example 5 : 2% CTAB, 2% Cholesterol, 0.15% 

Parsol MCX 

10 ~ 

In Comparative Examples A and B, the Parsol MCX was shdvm 
by microscopy to be fully soiubilised in the surfactant 
micelles. In Examples 4 and 5, the Parsol MCX was judged 
from microstructural studies to have been completely 
15 incorporated into the liposomal dispersion. 



1 Example 


Parsol Retained (ug/g 
Hair) 


Efficiency of 
Parsol Retention 


4 


95 


15.7 


Comparative 
Example A 


75 


12.7 


5 


55 


17.9 


Comparative 
Example B 


45 


14.4 



For each of che CTAB conL-entrations tested, addition i. f 
cholesterol, which induces liposomes in the system, a: lows 
a 25% increase in Parsol MCX retention. 
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Parsol MCX uptake was examined: 

from fully formulated conditioners* with 10% post- 
processing additions of : 



Comparative Example C 
Example 6 : 

Parsol MCX 
Example 7 
Parsol MCX, 
and 

Example 8 : 

Parsol 



2% Parsol MCX in distilled water, 
7.5% CTAC, 7.5% Cholesterol, 2% 

10% CTAC, 10% Cholesterol, 2%. 
4% CTAC, 4% Cholesterol, 0.85% 



The conditioner base to which the post -processing 
additions were made was made up from the following 
■--ingredients: . . - 



25 



Ingredient 


%wt 1 


CTAC 


0.7% 


Cetearyl alcohol 


3.5% 


paraffin 


1% 


glyceryl stearate 


0,7% 


butyl hydroxy toluene (BHT) 


0.05% 


Bronopol {2-bromo-nitropropane-l , 3-diol) 


0.01% 


perfume 


0.2% 


silk amino acids 


0.2% 


demineralised water 


83.44% 
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Procedure .... 

Hair switches (Ig) were treated with Ig of conditioner + 
post-processing additive for 3 minutes/ followed by a rinse 
5 of 1 minute. Switches were then extracted for 30 seconds 

with 10 ml of ethanol, Ethanolic extractions from the 
treated hair were diluted xl5 with ethanol prior to 
. - measurement of absorbance, ^ 

10 Retention results are displayed in Table 3. 



Table 3 



Example 


Parsol Retained 
(ug/g Hair) 


Efficiency of Parsol 
Retention (%} 


Comparative 
Example C 


800 


4.1 


Example 6 


1, 150 


5.6 


Example 7 


1,550 


7.7 


Example 8 


800 


9.6 



20 

The results demonstrate the advantage of processing Parsol 
^-MCX into the dispersion of CTAC/Cholesterol liposomes. 
Choosing a higher level of CTAC and cholesterol (Example 7) 
25 clearly allows a higher level of Parsol to be retained if 

the final concentration is 0.2% Parsol MCX. By 
solubilising a lower level of Parsol MCX (0.85%, giving a 
final concentration of 0.085%) into 4% CTAC, 4% 
Cholesterol, (Example 8), a retention level equivalent to 
. .that found in the control conditioner containing 0.2% 

. ■ /•■•'Parsol MCX (Comparat-ive Example C) can be achieved. 

- '> '. 
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ExaroXe? 9 to 10 • 

Effect of Method of Liposome Addition on Parsol HCX 
Uptake. ' / 

5 . . . _ , ; 

Parsol MCX retention was studied from the following systems 
(using a conditioner base made up as described under 
Examples 6 to 8) : 

10 Comparative Example D • Conditioner with a post-addition of 

0.085% Parsol MCX. 

Example 9 : Conditioner with a io% post- 
addition of a dispersion of 0.85% Parsol MCX, 

- - - 4% Cholesterol, 4% CTAC. 

15 Comparative Example E : Conditioner with a 10% post- 
addition of 4% Cholesterol, 4% CTAC, and with' 
0.085% Parsol MCX added separately. >; • ' 

Comparative Example F : Conditioner v/ith 1.1% CTAC (extra) 
20 added in the fatty phase during processing, 

with 0.085% Parsol and 0.4% Cholesterol added 
post -processing. 

Example 10 : Conditioner with 1.1% CTAC, 0.4% 
Cholesterol added in the fatty phase during 
25. processing, and 0.2% Parsol MCX added post- 

processing. 

Comparative Example G : Conditioner with 1.1% CTAC added in 
Che fatty phase during processing, and 0.2% 
30 Parsol added post-processing. (No 

cholesterol) . 

:f " The procedure followed was equivalent to that described 



3:5, 



above for Examples 6 to 8. 
Results are detailed in Table 4:'-.' 
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Example 


Parsol Retained 
(mg/g hair) 


Efficiency of Parsol 
Retention (%) 


5 


Comparative 
Example D 


375 


4.1 




Example 9 


800 


9.1 




Comparative 
Example E 


625 


7.5 


10 


Comparative 
Example F 


400 


5.2 




Example 10 


1,825 


9.1 




Comparative 
Example G 


1,300 


6.4 



15 

The results suggest that addition of the pre-prepared 
liposomal components incorporating Parsol MCX after 
conditioner processing leads to the most effective Parsol 
MCX retention. However, adding a higher Parsol MCX 

20 concentration, after having processed the liposome 

components into the conditioner (Example 10), is also an 
effective route to high Parsol MCX retention, in this 
case, the inclusion of cholesterol at the processing stage 
seems to have a profound effect on the structure of the 

25 conditioner. 
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Examnle 11 

Uptake of QctiPirox from fullv formulated gondii- inn pt-q 

5 Occipirox recencion was evaluated from the following 

conditioning formulations (the conditioner base being made 
up as described under Examples 6 to 8) : 

Comparative Example H : Conditioner with Octipirox (0.1%) 
10 _ added post -processing in the perfume phase. 

Example 11 : Conditioner with a 10% addition of 
5% CTAC, 5% Cholesterol and 1% Octipirox. 

Comparative Example i : Conditioner with a 10% addition of 
15 5% CTAC, 5% Cholesterol, and with 0.1% 

Octipirox added separately in the perfume 
phase. 

20 ' 

Ig switches were treated with either Ig or 0.2g of 
conditioner + additive (1 minute application). After a 1 
minuce rinse, each switch was placed into a centrifuge tube 
and 10 ml of a solution comprising: 

25 

4% Acetic acid (12%) 

2% Iron (II) sulphate solution (0.17M, acidified 

with HCl) 
94% Methanol 

30 

was added. 

' After 35 minutes ( + /- 30) seconds in contact with the 
\ swicch, the mixture was centrifuged at 3500 rpm for 5 
3S';v minutes. Octipirox content in the supematant was estimated 
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from absorbance measuremenc ac 462nm, using a previously 
determined calibration curve. 

The results are shown in Table 5: 



Treatment wit 


:h Ig conditioner/g hair 


Treatment with 0.2g conditioner/g j 
"hair 


Examp 1 e 


Parsol 
Returned 
(ug/g 
hair) 


Ef f iciency 
of Parsol . 
Retention 
(%) 


Example 


Parsol 

retained 

(ug/g 

hair) 


Efficiency 
of Parsol 
Retention 

(%) 


Comparative 
Example H 


850 


8.3 


Comparative 
Example H 


500 


26.3 


Example 11 


1,800 


17.9 


Example 11 


1,000 


46.8 


Comparative 

Example I 


1,125 


11.4 


Comparative 
Example I 


575 


27.3 



As was found with Parsol MCX, inclusion of the Octipirpx 
into the liposomal dispersion offers a route to enhancement 
of retention of x2 . 



1) Addition of cholesterol to CTAC or CTAB solutions 
induces formation of coarse liposomes. The structures 
generated can easily be visualised using contrast 
microscopy techniques. 

2) 1:1 CTAC : cholesterol liposomes are able to partially 
solubilise an active ingredient such as Parsol MCX or 
Octipirox. 
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3) When fully incorporated into a liposomal dispersion, 
Parsol MCX retention on hair can be increased by about 
25% relative to retention from a micellar control. 

4) When added as a component of a liposomal premix to a 
post-wash conditioner, up to 50% enhancement of the 
retention of both Parsol MCX and Octipirox may be 
achieved. 



10 
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CLAIMS; 

1. A process for the deposition of an active ingredient 
on hair characterised by applying thereto a hair 
treatment composition in which the active ingredient 
is incorporated in cationic liposomes. 

2. A process according to claim 1, in which the active 
ingredient is water- insoluble. 

3 . A process according to claims 1 or 2 , in which the 
active ingredient is selected from the group 
consisting of sunscreens and anti-dandruff agents. 

4. A process according to any preceding claim, comprising 
the following steps: 

(a) forming a dispersion of cationic liposomes 
incorporating the active ingredient, 

(b) processing the dispersion into a hair treatment 
composition, and 

(c) treating the hair with the composition, 

5. A process according to any of claims 1 to 3, 
comprising the following steps: 

(a) forming a dispersion of cationic liposomes in 
situ in a hair treatment composition by 
inclusion of liposomal components during 
processing thereof, 



(b) incorporating the active ingredient into the 
composition after processing thereof, and 
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(c) treating the hair with the composition. 

6. A hair treatment composition characterised in that it 
comprises cat ionic "liposomes and an active ingredient. 

5 

7. A composition according to claim 6 which is formulated 
as a post-wash conditioner or as a hair treatment 
masque . 

10 - 8. A composition according to claim 6 or claim 7, in 
which the liposomes are formed from a mixture of 
cholesterol and cetyltrimethylammonium 
chloride (C.T. A.C. ) . 

15 9. A composition according to claim 8 in which the weight 

ratio of cholesterol to C.T.A.C. is 1:1. 

10. A composition according to any of claims 6 to 9 in 

which the active ingredient is selected from the group 
20 consisting of Parsol and Octipirox. 
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